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!O'1'ION TO FILE SUPPLBIID1TAL IRFORMATION

1. The Land Mobile Conununications Council (ltLMCC It
)

hereby respectfully submits this Motion to File Supplemental

Information, pursuant to Section 1.45(c) of the Rules and

Regulations of the Federal Conununications Conunission (ltConunis-

sion lt ), requesting the Conunission to accept the attached study

by the Massachusetts Institute of Technology (MIT), entitled

"The Mass Audience Looks at HDTV: An Early Experiment. It The MIT

study was presented at the Annual Convention of the National

Association of Broadcasters on April 11, 1988, and was not

previously available to LMCC during the scheduled pleading cycle

in this proceeding.

Otf}



-2-

2. LMCC has participated extensively in every stage of

this proceeding by submitting Comments and Reply Comments,

urging the Commission to move forward in its long-standing

proposal to permit further UHF-TV/Land Mobile sharing in eight

major metropolitan areas. 1

3. The MIT study randomly sampled 613 mass audience

respondents and 31 broadcasting professionals and engineers to

compare National Television System Committee (NTSC) standard

broadcast to High Definition Television (HDTV). The research

was designed to address: 1) visual discrimination (can viewers

see any difference between alternative systems), 2) viewer

preference (if a difference is seen, how important is it

subjectively to the viewer), and 3) viewer behavior (are

expressed preferences strong enough to lead to changed viewing

behavior or possibly a purchase decision).

4. The MIT study shows that the viewer preferences for

HDTV or NTSC are small, subtle and highly dependent on the

distance from the screen, the nature of the programming and

other conditions of viewing. In addition, the MIT data drama­

tically supports the prediction that the further viewers sit

1/ See Notice of Proposed Rule Making, General Docket No.
85-172, 50 Fed. Reg. 25587 (June 20, 1985).
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from the television receivers, the less able they are to

discriminate between NTSC and HDTV. Ironically, the normal

viewing distance in the great majority of American homes is

approximately 3 meters, where, according to the MIT study,

HDTV differences at that distance are almost imperceptible.

5. Finally, according to MIT, these findings contra­

dict the accepted wisdom evolving from press releases, inform­

al and non-systematic tests, and subjective analyses by video

professionals that HDTV "knocks the socks off" everyone who

sees it, represents an entirely new medium for storing, trans­

mitting and displaying moving images, and will replace older

media just as color TV replaced black and white. See MIT

Study at 10. In fact, as shown by the MIT study, the dif­

ferences between HDTV and NTSC are miniscule.

6. LMCC urges the Commission to accept and consider

the MIT study as a valuable source of new, unbiased informa­

tion regarding the relative importance of HDTV as compared to

the well documented urgent necessity for increased UHF-TV/Land

Mobile sharing. In light of these findings and all of the

other justifications previously submitted, LMCC urges the

Commission to move forward in this proceeding, as no further

delay in implementation of the Commission's proposals in this

proceeding is warranted.
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WHEREFORE, THE PREMISES CONSIDERED, the Land Mobile

Communications Council respectfully requests the Commission to

accept the attached supplemental MIT study.

Respectfully submitted,

By:
n B. Richards

hairman, Land Mobile
Communications Council
Drafting Committee

1150 - 17th Street, N.W.
Suite 1000
Washington, D.C. 20036
(202) 956-5709

Dated: May 5, 1988
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In the early days of broadcast radio, the newspaper industry found
itself in an awkward and uneasy position. Newspaper publishers were nervous
about this new technololY, a vireless 8Usic box Which could broadcast news.
A number of the. flatly refused to print the radio program schedule for fear
it vould lend aid ..d coafort to the eneay. The AP was originally forbidden
to allow its newa copy to be UIIed by broadcasters.

It is a fascinating and predictable sta.e in technological history. A
new medium appears on the horizon. 'lbe established .edia squint at it,
frown and think for a while. Should they shoot at it or make friends wi th
it?

The newspapers discovered that printinc radio schedules increased
reader interest and sold aore newspapers. Publishers invested in and .ade a
lot of 1I0ney from the radio business. 'lbey _He friends.

Well, as we enter the 1990s, we find that the American television
broadcasting industry has just finished shooting at, negotiating with, and
finally lIaking friends with the VCR and tbe cable industry. Now a new
technology gallops over the horizon. Now what? HDTV.

There is squinting. There is frowning. Friend or foe?

One scenario bas it that our coll.asues froD Japan introduce HDTV
videodisc players and VCRs in 1990 or 1991. There will be new sets to go
with these recorders that display beautiful wide-screen pictures,
Dotion-picture quality or better. High tech yuppie consumers buy them at
first. HDTV catches on 11ke designer jeans. Iroadcasters, stuck with the
old technology, sl~ly cannot compete and lose out to the higher quality
cODpeti tor, hanging on to fewer viewera every year. Then, new sate11ite ,
optical fiber and cable TV systeDs broadcast HDTV 24 hours a day. It is a
disaster for television broadcasters, helpless to compete. Imagine being a
black and white station that couldn't upgrade to color while cOllpetitors
did. Imagine only selling vinyl records when CDs take over the market.
IDagine being in the telegraph business vbile the nation is wired for the
telephone. Were this the situation, it would be time to pass out the rifles
and call the lawyers.

Well, this is not the situation. HDTV is here. It will be part of
the future of television. The scenario I have recounted, however, is
inappropriate, unrealistic, and fundamentally lIisleading. I ..ntion it, as
IIOst others 40, to let your attention. .ow that 1 trust 1 have your
attention, let', take a closer look at What HDTV is, and how the consumer of
the future is likely to respond to it.
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HDTV turna out to he, not a sinlle technology, but a series of
technologies which can be combined tOI.ther in various ways to enhance the
quality of the d18pl.yed picture. Our ..sociates at NHK in J.p.n h.ve been
working very hard over the last two decades and have r.fined one particular
version of HDTV. Their work paid off, the picture. look graat. In casual
.peech this specific 1125 line, non-compatibl. foraat, is sometimes equated
with HDTV in sen.ral. But it is only one fOrll&t aaong uny. I understand
there are 14 different fo~t. currently h.iDl considered by the FCC's
advisory co..i tte. on Advanced T.l.vision 5yate.s. SOIM are caUed EDTV,
for enhanced definition TV, pr.sumably an improvement, but technically short
of this imaginary line for -true HDTV.- SOlIe of the new aystems like NBC's
ACTV or MIT's MITV·aC ar. compatible vith exiatins r.ceivers and could be
hroadcaat by any exiatina atation which 81Jbt cho.a. to. Others are
non-compatible but fit in a atandard 6 MHz charm.l. Oth.rs, like the NHK
system, require additional apectrum or entirely new media of transmission.

The purpose of this pap.r is to report on an early experiment
conducted in a shoppina ..U Mar MIT. We ha". heard atateaents from
coUeagues to the effect that HDTV is not like fila, or like TV, it is an
entirely new medium. SOH have said that aft.r watching HDTV they could
never go b.ck to watchinl ordinary TV. It is difficult to say whether views
like this from video professionals will he shared by the public at large.
Test patterns in a laboratory under id.al viewing conditions may not provide
a good measure of how HDTV will evolve in the real world.

I will have time today to d.scribe our r ••••rch only briefly and to
provide a f.w central findings. I hasten to add that no single study, using
one set of .quip..nt, a ••all .election of content, in one geographic area,
could possibly provide any definitive anawers. A gre.t deal of audience
rese.rch as well aa technical res.arch n••ds to be don. to understand this
coaplex phenollenon of HDTV. aut the bottom line from this early study is
clear. In our .tudy, as best we could d.silA it, the ..ss audience in
comparing standard broadcast NTSC to HDTV found the difference to be a
subtle one, highly d.p.ndent on the distanc. from screen, the nature of the
programming and other conditions of viewing.

The Study Design

This r.search vas conducted by the Advanced T.levision R.search
Program, part of KIT'a ••dia Laboratory. Our Iroup is aupport.d by the
eent.r for Advanc.d T.levision Study (CATS), an induatry consortium of
broadcasters and equipment manufacturers. The study would not have been
possible without additional help from HBO, one of the founding members of
CATS.

Viewers were recruited to participate in a 30-minute study at the MIT
Audience Rese.rch Facility, Liberty Tree Mall, Danvers Massachusetts. The
study was conducted in early December, 1987. Subjects were randomly
assigned to different conditions. Some watched on NISC sets, some were
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.ssigned to HDTV set.. Thus we could comp.r. the evaluations of these two
r.ndollly .ssiped Jroups. This was called the Single Stillulus Test. It is
• classic fora of .xperi.ntal r••••rch desip. It w.s followed by an
explicit comparison of two s.ts side-by-side. One was HDTV, on. was NTSC
each playing the s_ proar_ing. Ve asked our view.r. a v.riety of
questions about proar.. interest and .cre.n quality. This second ele.ent of
the study was c.lled the Double StillUlus Test. Viewers were not told about
technology or HDTV When they were recruited. Ve si~ly offered to aive them
a $5 gift certificate in return for their opinions about a few short clips
of television pro&r..ina. Vi.wina was in ,roup. of 5 to 20 r.spondents.
Subjects are also a.ked to fill out a backaround questionnaire a.kine about
their de.ographics, t.levision behavior and prolr...ina preference., their
current television .et and other high tech .quip.ent around the house.

The respondent. were quota s..,led by a.e and sex to match the census
data for E••ex County, Massachusetts. In addition to mall recruitment, we
supplemented the •..,1. with tel.phone recruic.ent using phone numbers
randomly selected from the Danvers ar.a. 613 u.s audience respondents
completed the procedures and questionnaires. Ve completed an additional 31
questionnaire. with broadca.ting profe.sionals and enaineers. This expert
sample consi.ted of advanced engineering Iraduate students vorkinl in the
areas of video and .ign.l processing .t MIT, CATS sponsor represent.tives
.nd Boston area video professionals. The study used six progr_ clips and a
still 1l14ge. The clips were edited in HDTV (from eitber fUm or Video) and
downconverted to NTSC .t 1125 Productions vith the exception of the football
clip which w•• parallel shot. The clips are .s follows:

C.rly Simon "Anticip.tion" 3 minute., 7 .econds, • dayti.e outdoor concert
performance filmed on Hartha t s Vineyard as .n RIO .pecial. e.rly and the
band provide an .nim.ted performance on • speci.l st••e set up near the
waterfront as the crowd cheers and .ea gull. fly by. The wind noises were
such that the music bad to be redubbed in a studio after the performance and
edited in with the crowd noises. The editing and synchonization .re
excellent. aut the film is quite grainy, ..ner.ting a very distinctly
"film" look. It ..y have been shot in 35.. but it looks more like 16mm.

Olympics, 2 minutes, a .eries of crowd scanes and paa.antry from the 1984
Olympics in Los Anaeles. The video foota,e ftS ahot by NHX and
emphasizes long shots of the main st.diua, the Olympic torch being lit
and synchronized dancing with literally thousands of dancers nearly
filling the floor of the st.dium. All the shots in this clip .re in
broad daylight .nd no actual sporting events are included.

Football, 2 minutes, video foot.ge from the second quarter of the
Jets-Iengals game, the Meadowlands, November 29, 1987 shot in parallel
NTSC and HDTV especially for this study by 1125 Productions. The footage
includes a goal-line dive and score by the Jets, a pass play touchdown by
the Bengals and some crowd footage. It "as a day game, but it was dark
and rainy and the house lights were on. The crowd was enthusiastic



Th. Mas. Audi.nce .nd HDTV - 4 NAB 1988

d.spite the w.ath.r .nd ••0-.0 ••••on for the J.ts. The .udio feed was ./
.upplied by NBC. The c...r •• were unually oper.ted in p.r.llel. Given
human limit.tions It v•• not pos.lb1e to follow the b.ll or frame e.ch
pl.y identic.lly. The clips .elected provide clo.e .pproximations. In
the fir.t pl.y., the ITSC is • slilhtly tlJhter .hot, in the l.ter plays
the HDTV provides • sllJbtly tiJbter .hot. '!'he lttSC foot.ge v.. slightly
out of color b.lance tow.rd green .nd h.d crushed bl.ck., .0 it vas not
ide.l footage. But.t the time the .tudy v•• conducted, it was the only
par.llel footage .vail.ble.

Lonl Gone, 48 .econds, C••dy-drama, fila-ba.ed footage from an RIO movie
about a luckl.ss and untal.nted ainor leasu. ba••b.ll t.am. The clip
follows a .erles of ~rou. error. on the fl.ld, .s the home team falls
further behind, and the co.ch shows more int.r.st in a blonde spectator
than the game.

Kandela, 2 minute. and 3 .econds, heavy dr.... film-b.sed foot.ge from an
HBO film on the life of N.lson Kandela. Th. clip follows Kandela's wife
•• .h. p.sses throuJh • crowd and .nters the courtroom to h.ar her
husband' s eloquent defense of his beliefs .nd ideals. Most of the scenes
.re close-ups of Kandel••p.aking from the dock and close r.action shots
of the judge and .p.ctators.

Lions of Africa, 1 ainute and 30 seconds, action-drama, film-based
footage from another lIIO fUm. The scene op.ns when a crowd of African
villagers and a wltchdoctor, in colorful cer.-onial dre.s·appro.ch a
visiting white medical doctor. There is strange dancing and the beating
of drums as the medic.l doctor looks puzzled and wonders what is expected
of her by her local counterpart. The wi tchdoctor waves his arms wildly
and takes her stethoscope and glasses. Another visitor explains, he must
do this to ward off .vil spirits.

Still Image, disp1.y.d for 3 minute., the l.ft of the screen is a
panoramic shot of • church .nd vill.ge in Austri. taken from • travelogue
sequence prepared by 1125 Productions. Th. details of the buildings and
foliage and the rich colors allow for a critical comparison. The right
h.lf of the screen contains a standard black .nd white test chart with
labeled gradation patt.rns .0 viewers can, if they are inclined, actually
determine the horizont.1 and vertical resolution in terms of lines per
inch.
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NTSC Equipment: Sony 2000 1-inch VTR
Sony IVK 1910 Monitor
Sony 25X1R Monitor

HDTV Equipment: Sony HDV 1000 vn
Sony HDH 1820 Monitor
Sony HDH 2820 Monitor

Audio: Yuaha M40/C40 Power Allpl1f1er
ADS L880 High Fidelity Speakers

The video playback equipment and associated time base corrector
units were kept out of sight in a control room. Identical NTSC and HDTV
JUster tapes were aounted on the respective ..chines. The NTSC and HDTV
VTRs were synchronized by slaving the NTSC VTR to the HDTV VTR. The
operator would queue up and play the appropriate segment in response to
an electronic signal from the 8upervisinl experimenter in the viewing
room. For the slt\1le-set tests, the experi_nter siaply hid one of the
two sets before the subjects arrived followinl the prearranged schedule.
The audio was consistent for all tests, a stereo feed from the HDTV VTR
through a pair of speaters located just behind the monitors. The audio
level averaged 80 dI at one meter, peaking at about 90 dB fOT crowd
noises or louder DUsical passages.

The monitors were color corrected and adjusted at least once a day
and after monitors were moved. The ~eeps of the aonitors were adjusted
10 that in each case the vertical height of the comparable monitors was
equal. The 18" monitors had identical phosphors and nearly identical
electronics so the color and brightness aatch was ideal. No broadcast
quality NTSC monitor over 19" is available, so the best available
.ubstitute, the 2S XBR was adjusted to aatch the HDTV monitor a. closely
as possible using a Minolta color analyzer.

Subjects were randomly assigned to seats as follows:

Approx. Picture Approx. Picture
Row Distance Heights, 18" sets Heights, 28" sets

1 1 meter 3 2
2 2 lIeters 7 5
3 3 meters 10 7
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There are three fundamental l.v.b of s.j.ctiv. r••pon.e to
advanced television syst••s which our r ....rch is design.d to address.
1) visual discrimination (can viewers see any difference between
alternative syste.s), 2) viewer pr.f.t.nce (If a diff.rence i. s.en, how
import.nt is it subjectively to the vi.w.r), ... 3) vi.wer b.havior (.re
.xpr.ssed prefer.nces .trong enough to l.ad to changed vi.wing behavior
or possibly a purchase decision.) Our initial study indic.tes 1) yes,
viewers can see the diff.rence, 2) yes, overall they pr.f.r HDTV, but 3)
the differenc.s ar. s••ll, subtle and subject to dramatic shifts as a
result of slight chang.s in viewing condition. Thus it is not cl••r that
subjective r.sponses, .s b.st we can ....ur. th.m with current equipment,
.re significantly di.tinct to lead to ch.nged viewing behavior.

The prefer.nce for HDTV among ...s audience r.spondents 1s highly
conditional and cont.xt dep.ndent. Under a nuab.r of conditions viewers
express a distinct pref.r.nce for NTSC ov.r HDTV.

To illustrate the highly conditional character of pref.rences among
video systems, on••iabt revi.w two extr_ c..... In the first case,
Group One, view.n ar••atching the foot~ll footage on a pair of 18-inch
monitors (HDTV and NTSC) from a distanc. of three met.rs. The content,
set size, and viewing di.tance are not ideal for showing HDTV to its best
advantage, and ind.ed we find that fully 89' of the view.rs prefer the
NTSC set over the HDTV set. In a second case, Group Two, viewers are
watching the Olympics clip on 28" .onitors from a distance of one meter.
These are ideal conditions and fully 95' of the viewers .xpr.ss a
preference for the HDTV monitor. These results are summarized in Figure 1.

Vhat is the patt.rn of prefer.nce betwe.n NTSC .nd HDTV vi.wing
id.ntical .aterial on the two systems si..-by-side? Our r.sults for the
Dual Stimulus Test reveal a preference for HDTV, but not a dramatic one.
The data summarized across all conditions indicate that 62\ of the mass
audience subjects prefer HDTV, the re..lnder expr.ss no preference or
prefer NTSC. The distribution of r ••ponses is summariz.d in Figure 2.
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Whether 62' is a little or a lot depends on one's expectations.
Clearly, this indicates that HDTV is not the same kind of revolutionary
shift in technology as experienced in the transition to color in the 1950s
and 1960s in the United Stat.s. Although engineers and broadcast
professionals s.e the diff.r.nce immediat.ly and strongly pref.r HDTV, as
w. will see shortly, the differences are ~re subtle to the untrained eye
of the mass audience. The pattern of discrimination and preference depends
a great deal on distance from .creen, scr••n siz. and the character of the
programming material. To the mass audience, the difference between NTSC
and HDTV is perhaps more akin to the diff.rence between monophonic and
.tereo sound. With the right kind of IlUsic and lhtening through earphones
which accentuate the separation effect of the two channels, almost all
listeners can hear the differ.nce and prefer the stereo effect. Und.r
normal listeuiug conditions through sp.ak.rs and the compl.x patt.rn of
r.flect.d .ound wa~s and ambient room noise, the differ.nc. is more
difficult to cSiscem. Va have found such a patt.rn in our own research on
audience perc.ptions of st.reo r.cordings and stereo television broadcasts.

Scenari.s for the growth of HDTV and the possibility it will replace
NTSC technology for ~r"cScast1ng and display vary wid.ly in the character
and time-scale. VeJanow that some cons~rs will pay a premium for a
product they are told il higher quality even if they t .....lv•• have
trouble di.cernina it in a t.st .nvironment, th.y .t.ply want to buy the
best availabl.. How fast .uch a tr.nsition might take place will depend
greatly on th...rketin, c..,aigu for the new technololY, its price premium
and the interaction of ,roar_iug availability in the new medium and the
old. If push.d too liar., too fait and at too hlp a pr••lum, HDTV could
follow a path closer to quadraphonic sound than .tereo .ound.

We look.d more clOsely at the other .l...nts of our study to see if a
distinct difference vas evident in vi.wer responses to NHK HDTV and high
quality NTSC. We c.-pared respons.s of those randomly as.ign.d to the NTSC
and HDTV conditions in their evaluation of program interest, liking and
emotional involve.ent. No statistically significant differences were
evident. The evaluations for both group. wer. strikingly similar. We
looked at the overall evaluations of screen quality for those randomly
assigned groups. Again no overall diff.rence. For two content types out
of six used there was a s.all difference favoring HDTV, but again no
dramatic differences. We explored evaluations of color, screen shape,
picture sharpness, picture brightness, ••n.e of depth and motion quality
and found that viewers did not differentiate across those dimensions. We
analyzed the patterns for different demolraphic groups, heavy television
viewers, high tech consumers and found no differences. Younger viewers
seemed more discrimating, but the differences were small.

It i. well known that one cannot .iaulate all the complexities of the
actual marketplace in experimental settings. Some subjects feel compelled
to .ay they will pay extra for a product just shown them because they do
not want to disappoint the researchers Who have obviously gone to a great
deal of effort to show the product to them. Others express skepticism and
disinterest, but may be among the first to buy the product when it 1s
actually marketed. So experience dictates that one should not use
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estimates of willingness to pay, as unbiased .stimates of what consumers
may actually spend in the hubub of the aarketplace several years hence,
especially when dealing with a new and unfamiliar product. The aetric of
money is a useful one for understanding cons~r attitudes and responses,
especially in c01lparing .xperimental Iroups. In our research we are
proposing to use aark.tplace/willinsn.ss-to-pay items as particularly
useful measures of consumers' attitude strength and preference patterns.
Ve do not put th•• forward as definitive ..asures of actual price
elasticities in advanced video systems. Only actual marketplace data will
.nlighten us in that domain.

In this study, after subjects (r.ndDaly assi&ned to either the NTSC
or HDTV condition) had viewed two thr••·.taut. clips and answered a series
of questions about each clip, they v.r...ked the following question:

Considering the two clips of prolr...ing you have just seen:

Let's say you decided to buy a n~ TV set to replace the one you
usually watch at home. Would you buy a new let similar to the one
you have now or would you be willing to pay $100 aore to buy a set
like this one?

What if it cost more? Would you buy a new s.t sillilar to the one you
have now or would you be willing to pay $SOO more to buy a set like
this one?

These questions elicited the following distribution of responses:

.These data reveal thr.e things. Firlt, subjects vere lapressed with
the quality of the sets in all conditions. On average, about half
expressed a willingness to pay a pre.ium to buy such a set. Second, there
is an increased willingness to pay among those who were randomly assigned
to the HDTV condition. 63' of the HDTV viewers expressed willingness to
pay a premium compared to 44' of the NTSC viewers. Third, the $100 price
point elicits a response, but the $500 price point appears to be well
beyond the attitude threshold for these subjects. Only 3' of the NTSC
viewers and 6' of the HDTV viewers would pay $500 over the price of a set
like the one they currently own. It is difficult to tell whether the
difference between the 63, and 44' is a significant one. Further research
involVing an explicit comparison of willinsness to pay for enhanced NTSC
versus full HDTV will be necessary to resolve such questions. It bears
repeating that these are attitude .easures, attitudes oriented toward
marketplace decisions assessed at one point in time, with a particular set
of technologies and content selections. Numerous conditions could
influence future attitudes, market behavior and price elasticities. It
would be inappropriate to consider these as either fixed or unbiased
estimates of actual marketplace behavior.

Thus far we have demonstrated that people experience HDTV differently
from NTSC but the differences are small, subtle and highly influenced by
other conditions of the viewing situation. One lesson to draw from such a
pattern of findings is that subjective research on advanced television
systems is likely to be an area of intense controversy. Because different
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interested parties have extraordinarily .trong vested interests in showing
off one system or another to its best advantage, it is llkely that the
results of different studies, some of which document "large" differences
and others which demonstrate "small" differences will be seen as
contradictory .nd coaflicting.

The most ~rtant question for the broadcaster, however, is to
understand under which conditions the enhanced screen quality of HDTV makes
a meaningful differllftCe to typic.l viewers. Some types of procr...ing, for
example, appear to eDbance the ability of .... audience cona~rs to
discriminate, o~era .....r to inhibit it. Alain, the ,attern is eo.plex
.nd subtle. It .... DOt appear to be siJlply a differenee between
video-based vs. film-b.sed ..terials. The .ide-by-.ide comparison was run
for three different type. of prolramming and we found a different pattern
in each case. In the case of the Olympic. clip there w.s a strong
preference for HDTV. In the case of the early Simon concert there was a
preference for HDTV, but less strongly in evidence. In the case of the
football clip, most viewers actually preferred NTse.

It was predicted that the closer viewer. sit, the better .b1e they
would beta di.orlalnate between NTSC and HDTV .nd the more they would
prefer RDTV. That prediction about mass audience behavior, according to
our data, 1s dr...tically supported. Almost all the variance 1n preference
toward HDTV c~s froa vie.ers sitting approximately one meter from the
screen. First row viewer. prefer HDTV to NTSC at a ratio of over 4 to 1
(75% to 17%). .,lewr. sitting two meters back show a weaker preference for
HDTV, a ratio of a little less than 2 to 1 (58% to 32%). Those viewing
from ~hree metera ••e it •••lmost • toss-up. a ratio of .bout 1.3 to 1
(53% to 42%). we will continue with extensive research on viewing distance
as it is clearly a critic.l v.riable to understand.

It is ironic that differences were not cle.r1y perceived at 3 meters
because that i. the normal viewing distance in the great majority of
American homes. It has been dubbed the Lechner Distance, and appears to be
invariate, regardless of screen size. It is, no doubt more a function of
furniture placement than psychophysics. The one-aeter distance is
important also, in another sense, as most retail purchase decisions in
selecting one television set over another are made at close viewing
distances, probably quite close to one ..ter. This is priaarily a function
of the distances between aisles and general space constraints in aost
retail locations rather than consumer preferences. Further aubjective
research should continue to be conducted at the show-room distance of
.pproximately on...ter and the Lechner distance as well at three screen
heights (which w111 .1.IIOst .lways be between the other two) for optimal
comparison aero•• studies .nd the ability to project results to real-world
viewing and purchase conditions.



Figure 4

ProgrammIng Content and System Preference:
The Dual StImulus Test
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It is well known that video professionals in general and broadcast
engineers in particular evaluate programming and picture quality in a
manner quite distinct from the mass audience. An understanding of the
underlying technology of video cameras, recorders, transmitters and
monitors alert. profe••ionals to look for the things that might be improved
through technical adjuat8ent including resolution, interline flicker. line
crawl, vertical aliaaina, color balance, black level, large area flicker,
cross color. cro•• l~nance, motion artifacts, signal to noise problems,
multipath interference and the like. Mass audience viewers, in general,
are inattentive to the.. factors. They don't view television that way.
They focus on content, ftOt on picture quality. They are consciously aware
of picture quality When there is a .ignificant picture quality problem or
when they are .pecifically oriented toward picture quality in an
experimental or purchase-decision .ituation. They .ay be uncon8ciously
influenced by the character of picture quality, of course, and that is the
reason for the Viewing Experience Test design.

So it is of critical importance to assess and compare the responses
of both trained professionals and the mass audience to variations in
advanced television .ystems. Some technical differences in display
technology which may be patently obvious in a moment's viewing to any media
professional. aay .t.ply be invisible to mass audience viewers even after
an attempt to cue and train them to detect such differences. In other
cases, however y find that the critical eye of the professional may
be a harbinaer of tastes and discrimination. This difficult question
will require exten.ive further research.

OUr co.pari.on of expert and mass audience respondent. indicates
that. indeed. there i. a distinct difference.

Summary and C.,...ntary

No single .tudy of technical characteri.tic. or .ubjective responses
to advanced television aystems could possibly tell the whole story.
Although there is the popular .yth of the scientist in the laboratory who
utters something like, -Eureka. I've found it- on discovering the magic
formula. real science and engineering do not work that way. It is a slow
painstaking process of research, publication. public discussion and further
research. It is a collective process. Disputes over methods and
conclusions inevitably arise and consensus must be hammered out in public
forums if the process is to succeed.

Ve have evidence in this study of sOlie fundamental behavioral
responses to advanced television technologies which, if they continue to be
supported by sub.equent research conducted here and el.eWhere, could have a
significant influence on the evolution of television tec}mololY. They are
exciting findina.. oae .1lht argue, for two rea.ems. Fir.t they contradict
the accept.d vi......lvina fro. press rel...... infor'll&l and
non-5ystemtic t.sts, and subjective analy.e. by ~deo prof•••ionals which
posits that HDTV knocks the aocks off .veryoae who •••• it. r.pr••ents an
entirely new ..diua for storing, tran••itt1nc and diaplayin& ~nl images,
and will replace older lIedia just as color TV replaced black and white.
Second, they are exciting because they require us to rethink our
presumptions about advanced television systems, their introduction and
competition with other transmission and display media.
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Viewtng Dtstance and System Performance:
The DUB) 5timulus Test
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Figure 6

Video Professionals Versus the Mass Audience:
The Dual Stimulus Test
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These data do not indicate that there is no market for HDTV. Nothing of
the sort. aut they do .\lIIest that the introduction of advanced, high­
resolution video systells lIay turn out to be a slow and complex process more
dependent on marketing and the interaction of content and media than on pure
technology.

The prillary findings are these:

-> Ma•• audience viewers prefer HDTV to NTSC in simultaneous, side-by-side
comparisons. But the preference is not as strong as was expected and is
highly influenced by the character of the programming and viewing
condition.. Ve conclude that, to the eyes of the typical television
viewer, the difference between NTSC and baseband HDTV is a subtle one
highly dependent on environmental factors.

-> Modest clumse. 1n experimental design are sufficient to wipe out the
preference for IDTV or generate a preference for NTSC. We conclude that
significant furCher systematic research on subjective responses is
essential in order to understand the conditions which enhance and those
which inhibit a subjective sense of improved video quality for mass
audience viewers.

-> As expected, one of the most significant conditional factors was viewing
distance. The biggest subjective differences were evident for viewers
in the range of 2 to 6 screen heights. Viewers greater than 6 screen
heights saw no differences. We conclude that, at normal home-viewing
distances of three meters, screens would have to be twice to three times
the size of currently available lIonitors to have a significant
subjective impact. That may mean that HDTV will be a projector-oriented
video medium.

-> Another .ignificant conditional factor was program content. We have not
yet been able to test sufficiently diverse samples of programming to
determine which characteristics of the programming make the difference.
There is no evidence in this study that systematic differences are
evident for fila-based versus video-based HDTV.

-> Video professionals and engineers aake subjective distinctions between
NTSC and HDTV in a aanner quite different froll ~e ..ss audience.
Further re.earch vill Deed to be conducted to understand how the
dimensions of profes.ional evaluation differ froe the .... audience and
to what extent they represent an appropriate l.ading indicator of future
audience tastes and behavior.

-> Althoulh subjects prefer HDTV in .ide-by-.ide c..,arisons of screen
quality. the .u1>jective impact is apparently not .trong enouah to
generate .ignificant differences in the enjoyment of or ellotional
involvellent in progr.. content. Yhen subjects were randollly assigned to
an NTSC or HDTV condition and asked to rate the picture quaUty of the
set they had just seen, the overall differences in screen-quality
ratings between the two groups were not significant. A statistically
significant higher rating for HDTV was evident, however, in two out of
six programming segments shown.
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-> Viewers did not indic.t. • willingne.s to p.y • substanti.l pr.mium for
.n .dv.nc.d video r.ceiver b.s.d on wh.t they ••w in our test. Roughly
h.lf indicat.d • willing.ss to pay • $100 premium over • the co.t of a
.et like the one th.y curr.ntly owned. About one in twenty vi.wers

-indicated a willinaness to p.y • $500 pr.miUll. loth those r.ndomly
a.signed to w.tch RTSC .nd tho.e •••iJR.d to HDTV wer•••k.d this
qu.stion. 'ftle m.ber. were only .liptly high.r for those who .aw HDTV
compar.d to the qua1ity-contro1l.d RTSC we ua.d in this t ••t. Thll may
indicat. a .ignificant aarket for NTSC .nh.ncements. Furth.r r •••arch
.xplicit1y cOIlp.ring NTSC with .nh.nc.d NTSC .nd fu11-b.ndwidth HDTV
will b. n.c••••ry to provide ....ningfu1 .nswer to that que.tion.
Villingn.s.-to-p.y questions .nsw.r.d in a r ••••rch .etting are not
neces••rily good predictor. of .ctua1 cons~r behavior. The data
summariz.d here .r. put forward as a form of attitude ••asure rather
than mark.t .easure.

-> Subjects were .sk.d to •••e•• the two t.chnologi•• on a variety of
.p.cific technical dimension. including ah.rpneas, color, aenae of depth
.nd motion quality. As with our ac.les of overall picture qu.lity, a
pr.fer.nce wa. indicated for HDTV in aide-by-aid. cOllparisons. The
level of pref.renc. was about the same for .ach dimension. Ther. i. no
evidence that the subjects discrimin.te differentially .cros. these
dimensions.

-> Background v.ri.ble. such as s.X, income, television viewing, .nd
ownership of high-tech consumer el.ctronics do not .ppear to be related
to patt.rns of pr.ference. Th. on. exc.ption is age. Young.r viewers
demonstrate a stronger preference for HDTV than older vi.wers in
side-by-sid. comparisons.

Th. re••arch r.port.d h.r. is .uU••Uv. but not conclualv.. Th.
findings will require both replication and .laboration. Th.r. 1s much y.t to
b. l.arn.d about how vi.w.rs r ••pond to the n.w possibiliti•• t.chnology
provides.
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